Preparation of purified erythropoietin by high performance liquid chromatography.
Highly purified erythropoietin was not available in quantities needed to carry out planned investigations and, therefore, the use of high performance liquid chromatography was explored. This technique permits the separation of proteins with high efficiency and resolution. Three types of chromatography were used. Size exclusion or gel permeation, reversed phase, and ion exchange columns were utilized with different solvent systems. The chromatographic fractions were assayed either by an exhypoxic polycythemic mouse assay or by the fetal liver cell assay. In addition, selected fractions were tested for their capability to stimulate CFU-E and BFU-E colony formation in methyl cellulose. The results of the techniques of size exclusion and ion exchange chromatography were found to be rapid and reproducible. Although reversed phase chromatography gave excellent resolution, the results were somewhat variable. Using different chromatographic combinations, erythropoietin with a specific bioactivity in the range of 50,000 u/mg protein was isolated. Although the erythropoietin gene has now been cloned and the hormone purified by utilizing monoclonal antibodies, high performance liquid chromatography may be useful in the removal of unwanted contaminants, as a tool in chemical characterization, and as a possible method for the hormone's identification and measurement in clinical laboratories.